MyHunumnazpHoe Or0KeTHOE 00111e00pa30BaTeNbHOE YIPEKICHUE
«Cpennsist odeodpaszoBarenbHas mkoja Ne 5 1. ['ypeeBcka» KemepoBckoii obmactu

PACCMOTPEHA U NPUHSATA HA YTBEPXKIAIO
COI'JTACOBAHA NEJAT'OI'HYECKOM %g“ﬂggagé’ﬁg@p TEROE ”ﬁ%@éﬁ?ﬁ” s CITTT NG o
Ha 3acenannu MO COBETE DSNTRégTz ool ] Sy IYOROICR O, Gt L
[TpoToxoi Ne 1 ITporokoi Ne 1 R :p ook Eroposa
ot «30» aBrycra 2024 r. ot «30» aBrycra 2024 r. «30» aBrycra 2024 r.

PABOYASA ITPOT'PAMMA

KYpca BHEYPOYHOI 1eATeJIbHOCTH
«IloaroroBka k EI'D mo xumumn»
s 10 - 11 kxaccosB

CocTaBHUTEND:
Crporonosa X.1O.,
YUUTENh XUMUU

I'ypbeBck
2024



1. Ilnanupyembie pe3yJIbTAThI OCBOCHHUS KyPCa BHEYPOYHOH

HEATECJIbHOCTH
Pabouas mporpamma mno mnoaroroBke k EI'D o xumum cocraBieHa B COOTBETCTBUHU C
TpeboBanusiMu DenepanbHOr0 TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTAHJApTa OCHOBHOTO
oOmiero o0pa3zoBaHus, YTBEPKIEHHOrO NpHKa3oM MuHUCTEpCcTBa OOpa3oBaHHMs W HAyKU
Poccuiickoit @enepamuu ot 17 nmexadbps 2010 r. Ne 1897, a Tarxke IUIaHOM BHEYPOUHOM
nearenbHocTd MBOY «COLL Ne 5 1. I'ypbeBckay.
[Tporpamma pazpaborana mns ydamuxcs 10-11 kiaccos, cnatonmux EI'D mo xumum.
Peanuzamus naHHOM mporpamMMbl CHOCOOCTBYET HCIIONB30BAaHUIO Pa3HOOOpasHbIX GopM
OpraHu3ani y4eOHOrO TMpOLecca, BHEAPEHHIO COBPEMEHHBIX METOJOB OOydeHUs U
MeAarorn4eckuxX TeXHOIOTHA.
OcHoBHOII (hopMoii opranu3anuu y4eOHOTro mporecca BIsSeTcs KOHCYIbTallMOHHAS TIOJICPIKKA,
WHAVBUAYalIbHbIC 3aHATHUS, JICKIMOHHBIC 3aHSATHS, CaMOCTOSTENbHAas paboTa ydyalluxcs ¢
UCTIOJI30BAHUEM COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOIOTUN

JlanHast mporpaMma, HCIIOJIb3Yysl JEATEIbHOCTHBIM MOJIX0J B OOyueHUH, CIocoOCTByeT Oosee
rJyOOKOMY M3Y4YEHHIO Kypca XHMMHUU U TO3BOJIAET ydYallUMCs OBJaJeTb yMEHUSIMHU
(GopMynupoBaTh THUIIOTE3bl, KOHCTPYUPOBATH M MOJEIUPOBATb XHMHUYECKHE IPOLIECCHI;
COIIOCTABJIATh SKCIEPUMEHTAJIbHBIE M TEOPETHUUECKUE 3HAHHUS C OOBEKTHUBHBIMHU pEAIUIMU
JKU3HU; OLICHMBATh IIOJIyUEHHbIE pPE3yJbTaThl, INOHUMAas IOCTOSHHBIM IpOILIECC HBOJIOLU
HAY4YHOTO 3HaHUS, YTO B KOHEYHOM HTOr€ CIOCOOCTBYET CaMOOOPa30BaHUIO U CAMOPA3BUTHUIO
y4Yalmxcs.

[IporpamMa Kypca paccuuTaHa Ha | 4Yac B HEJENIO, YTO IO3BOJSIET CTPOUTH OOydyeHHe
yuanuxes 10-11 kiaccoB ¢ y4eToMm MOArOTOBKM K HTOTOBOM aTTECTALUU IO MIPEIMETY.
AKTyaJIbHOCTb POrpaMMbl 00YCJIOBJIEHA TEM, YTO B yU€OHOM IIJIaHE IPEMETY

«Xumusi» orBeieH Bcero 1 yac B Hemento (10-11 kmacc), 4To JaeT BO3MOXKHOCTh CPOPMUPOBATH
y ydaluxcs Juiib 6a30Bble 3HaHUSA MO npeaMeTy. B Toxe Bpemst Bozpact 10-ro kinacca sBisieTcs
BaXHBIM JUISI IPO(ECCHOHATBHOTO  CaMOONpPENENeHHs] IIKOJbHUKOB. Bo3MoxkHO, 4TO
IPOCHYBIIHUKCS MHTEPEC K XUMHUHU MOXKET MepepacTy B OyayILyto npodeccuto.

AKTYanbHOCTb JIaHHOM MPOrpaMMbl COCTOUT B U TOM, YTO OHA HE TOJIBKO JIaeT

BOCIIUTAaHHUKAM MIPAKTUYECKUE YMEHUS U HaBBIKH, (POPMHUPYET HAYaIbHBIN OIBIT TBOPUYECKOMN
JeSITEIbHOCTH, HO U Pa3BUBAET MHTEPEC 00yUarOIIerocs K SKCIEPUMEHTY, HayYHOMY TOHUCKY,
CIOCOOCTBYET CaMOOIIPENIEIEHUIO YJallluXCsl, OCO3HaHHOMY BBIOOPY mpodeccun. Yuarmmecs
CMOTYT Ha MPAaKTHKE UCIIOIb30BaTh CBOM 3HAHUS HA YPOKAX XUMHHU U B OBITY.

[legarornyeckass 1enecooOpa3HOCTh 3aKIIOYAeTCsl B TOM, YTO 0a30BbIil Kypc IIKOJIBbHOMN
IporpaMMbl NpelyCMaTpUBAET MpaKTHUYeCKue paboThl, HO UX SBHO HEJOCTaTOYHO, YTOOBI
3aMHTEPECOBaTh YYalllUXCSl B CaMOCTOSITEIbBHOM IPUOOPETEHUH TEOPETUUYECKUX 3HAHUM U
IIPAKTUYECKUX YMEHUH M HaBBIKOB. [ 3TOro B Kypc mo noarotoBke k EI'D  BkiItoueHsl
Haubosee spKWEe, HAIJISIIHbIe, WHTPUTYIOIIME OSKCIEPUMEHThI, CIOCOOHbBIE YBJIE€Ub U
3aMHTEPECOBATh YUYAIIMXCS IPAKTUYECKON HAYKOH XUMHUEH.

I[Inanupyemble pe3yjbTaThl 0CBOCHHS Kypca

JInuHOCTHBIE pe3yJIbTaThI

Y yuawezoca 6yoym cghopmuposeanst cneoyrowue ymenusn:

- 0CO3HAaHHOMY BBIOMpPATh MHIUBUIYAJIbHYIO 00pa30BaTeNbHYIO TPACKTOPHIO.

- YOPaBIATh CBOEH MMO3HABATEIbHOM 1€ATEIbHOCTHIO.

- pemath TBOpYECKHE 3aa4H, HAXOIUTh a/IeKBATHBIE CIIOCOOBI MOBECHHS U B3aUMOJICHCTBHS C
napTHepamMH BO BpeMsl y4eOHOI 1 BHEY4eOHOM J1eTEeIbHOCTH.

Yuaweiica nonyuum eozmorcnocmo onsa gpopmuposanua:

- CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYyallUd U ONEpPaTUBHO MPUHUMATh OTBETCTBEHHBIE
pelIeHUsT B  pa3IMYHbIX MPOAYKTUBHBIX BHMJAX JEITEIbHOCTH (ydeOHas, IOMCKOBO-
UCCJIEI0BATENbCKAsA, IPOEKTHAsA, KPYXKKOBAs  T.I1.).



- XUMHUKO-9KOJIOTHYECKON KYJIbTYPBI, SIBISIOMIEIHCS COCTABHOIN YaCThIO HKOJIOTHYECKOM 1 001eit
KYJIBTYPBI 1 HAyYHOT'O MUPOBO33PEHUS.

MertanpeameTHbie pe3yJibTaThl

Ho3naeamenvnvie YY/[

Yuawuiica nayuumca:

- WCIOJB30BaTh yMEHUS W HABBIKM pPAa3JUYHBIX BHJIOB II03HABATEIBHOW JEATEIBHOCTH,
IPUMEHEHHE  OCHOBHBIX  METOJOB  IO3HaHMA  (CHCTEMHO-MH(QOPMALMOHHBIM  aHaIu3,
MOJIETIMPOBAHUE) ISl U3YUEHMSI PA3JIMUYHbBIX CTOPOH OKPYXKAIOLIEH 1eHCTBUTEIBHOCTH.

- UCIOJb30BaTh OCHOBHBIC MHTEJUIEKTYaJIbHBIC OICpAallMU: aHAJIu3, CUHTE3, CpaBHEHUE,
o0o0mienune, cucteMaTu3aius, GopMyIupoBaHUE TUIIOTE3, BBISIBICHHE TPUYMHHO-CIIEICTBEHHBIX
CBsi3€H, IOMCK aHAJIOTOB, IOHUMaHHE MTPOOJIEMBI.

- TEHEpPHUPOBATH UJIEU U PACIIPEIEIIATh CPEICTBA, HEOOXOAMMBIE I UX PEeaTH3alHU.

Yuawuiica nonyuum eozmorrcnocmo nayuumoca:

- u3BJEKaTb HMH(OpPMAIMIO W3 pa3IMYHBIX HWCTOYHHMKOB, BKIIIOYAs CpPEACTBa MacCOBOM
uHpOpMaLMU, KOMIAKT-TUCKU Y4eOHOro Ha3HaueHusl, pecypcsl MIHTepHeTa;

- CBOOOJIHO IOJIb30BATHCS CJIOBApSIMU PA3IMYHBIX THUIIOB, CIIPABOYHOM JUTEPAaTypoi, B TOM
YKCJIE U HA YIEKTPOHHBIX HOCUTEIIAX;

- coOoaaTh HOpMbI HH(GOPMAITMOHHON N30MPATETbHOCTH, STUKH.

Pezynamuenvie YY/[

Yuawuiica naywumca:

- TOJIb30BaThCS HA IMPAKTUKE OCHOBHBIMHU JIOTMUECKUMHU IpUEMaMH, METOJaMH HaOJ0JeHUs,
MOJICJIUPOBaHMs, O0BSICHEHUS, peIlIeHHsI TPO0JIeM, IPOrHO3UPOBAHUS U JIP.

- OOBSICHATH SIBIICHHSI M TPOIECCHl COLMAIBHOW JCHCTBUTEIBRHOCTH C HAYYHBIX, COIHAIBHO-
¢dmrocopckux MO3ULMN; paccCMaTpUBaTh UX KOMIUIEKCHO B KOHTEKCTE CIOXHBILUXCSA pPealuil u
BO3MOJKHBIX IIEPCIIEKTUB.

- BBINIOJIHATH I103HABATEJIbHBIE U IPAKTUYECKHE 3aJaHMsI, B TOM YHUCIE C HCIOJIb30BAHHEM
IIPOEKTHOM JI€ATEIILHOCTH HA YPOKaxX U B JIOCTYITHOM COLIMAIBHOM IIPAKTHUKE.

- OLICHMBATH C MO3MLIMH COLMAIBHBIX HOPM COOCTBEHHBIE TIOCTYIKU U MOCTYIKH IPYTUX JIIOJCH;
YMEHME CIylaTh coOeceAHMKa, MOHMUMATh €ro TOYKY 3pEHMs, MpHU3HaBaTh IPaBO APYroro
YeJI0BEKa HA UHOE MHEHHUE.

Yuawuiica nonyuum eosmorncnocms nayuumoca:

CaMOCTOSITENIbHO CTAaBUTh HOBbIE YUeOHbIE LIEIH U 33/1a4H;

CaMOCTOSITENIBHO CTPOUTH KU3HEHHBIE IUIAHBI BO BPEMEHHON MEPCIIEKTHUBE;

IIpU TUIAHMUPOBAHUH JOCTHKECHMS ILIEJIEH CaMOCTOSITENIbHO M aJ€KBaTHO YYMTHIBATH YCJIOBHS U
CPEICTBA X JOCTUKCHMUS,

BBIJICJIATh aIbTEPHATUBHBIE CIOCOOBI AOCTHXKEHHs 1M U BbIOMpaTh HambOosee 3¢ (eKTUBHBIN
croco0;

aJICKBaTHO OILICHMBAaTh CBOM BO3MO>KHOCTH JOCTMIKEHUS LEIH ONPENEIEHHON CII0)KHOCTH B
pa3IMYHBIX chepax caMOCTOATENbHOMN NesTeTbHOCTH.

Kommynuxamuenwvie YY/[

Yuawuiica nayuumesn:

- CaMOCTOATEIBHO OPraHU30BBIBATh Y4eOHOE B3aMMOJICHCTBHE B Ipymie (OmpenensiTh ooiue
LeJIH, PACTIPEETATh POJIU, JOrOBAPUBATHCS IPYT C IPYTOM U T.11.);

- OTCTauBasi CBOIO TOUKY 3pEHMS, IPUBOJIUTH apTyMEHTHI, IIOATBEPKIast UX (pakTamu;

- B TUCKYCCHM YMETb BBIIBUHYTh KOHTPAPryMEHTHI, iepedpazupoBaTh CBOIO MBICIH (BiIaJleHUE
MEXAHU3MOM SKBUBAJIEHTHBIX 3aMEH);

- KpUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM MPHU3HABATh OMIMOOYHOCTH CBOETO
MHEHHUS (€cTI OHO TAKOBO) U KOPPEKTUPOBATH €T0;

- IOHMMasl TO3ULUIO IPYTOro, Pa3inyaTh B €r0 peyl: MHEHUE (TOUKY 3pEHHs ), JOKa3aTeIbCTBO
(aprymeHnTsl), pakThl U T.11.;

- YMETb B3IIAHYTh HAa CUTYalUIO C HHOW MTO3ULUHU U JOTOBAapPUBATHCA C JIFOABMH MHBIX IO3ULIHM.



Yuawuiica nonyuum ¢o3zmodricnocmo Hayuumoca:

- TNPOAYKTHBHO pa3pemarh KOH(IUKTHI HAa OCHOBE Yy4€Ta HWHTEPECOB W MO3MIMH BCeX
YYaCTHHUKOB, TIOMCKA U OLIEHKH AIbTEPHATHUBHBIX CIIOCOOOB pa3pelIeHns: KOH(IUKTOB;

- J0roBapuBaTbCA U MPUXOANUTH K 06H_[eMy PCUICHHUIO B COBMECTHOM JACATCIIbHOCTH, B TOM YHCJIC
B CUTYAIlMH CTOJIKHOBEHHS HHTEPECOB;

- Opatp Ha ce0sl MHUIMATHBY B OPTaHU3allu¥ COBMECTHOTO JACHCTBHUS (JIEII0BOE JIUIECPCTBO);

- BIAJETh MOHOJIOTHUECKOM M JHaJOrHYecKo QopMamMu peun B COOTBETCTBUU C
T'paMMaTHYCCKUMU U CUHTAKCUYCCKUMU HOPMAMH POJHOI'O A3BbIKA,

- CleoBaTh  MOPAIbHO-OTHUECKMM UM IICUXOJIOTHYECKMM MNpPUHOWNAM  OOIIEHUS W
COTPYJHHYECTBA Ha OCHOBE YBaKHTEIBHOTO OTHOLICHHUS K MapTHEpPaM, BHUMAHUS K JIMYHOCTH
Apyroro, aackKBaTHOro MEXKJINYHOCTHOI'O BOCIIPUATHA, TOTOBHOCTH aJICKBATHO PCarupoBaTh Ha
HYX/bI APYIrUuX, B YaCTHOCTH OKAa3bIBaTh IMOMOIIbL U SMOIUMOHAJIBHYIO MOAACPIKKY HapTHépaM B
HpoLecce TOCTIKEHHS O0IIEH 1IeI COBMECTHOM JEATEIHOCTH.

IIpenmeTHbIe pe3ybTATHI:

Yuawuiica nayvumcea:

- OTIPEJIECTIATH POJIb PA3INYHBIX BEUIECTB B IPUPOJIE U TEXHUKE;

- 00BSACHATD POJIb BEIIECTB B UX KPYTOBOPOTE;

- IPUBOJUTH IIPUMEPHI XUMUYECKUX TPOLIECCOB B IPUPOJIE;

- HaxXOoOuTb 4YCPThI, CBUACTCIILCTBYIOIINC 00 O6HII/IX MMPpU3HAKaX XUMHYCCKUX IMPOLECCOB U HX
Pa3THUUIX;

- 00BICHATH 3HAUECHUE BCIICCTB B )KHU3HU U XO3SIHUCTBE YCJIOBCKA,

- IEPEYUCIIATh OTIIMYUTEIFHBIE CBOWCTBA XUMUUECKHX BEIIECTB;

- pas3jn4yaTb OCHOBHBIC XUMHWYCCKHUEC ITPOLICCCHI;

- OIIPEJICTIATh OCHOBHBIE KJIACCHI HEOPTaHUYECKUX BEIECTB;

- IOHUMATb CMBICI XUMUYCCKUX TCPMHUHOB,

- XapaKkTepu30BaTh METOJbl XMMHUYECKOH Hayku (HaOJIOJeHHe, CpaBHEHHUE, SKCIEPHUMEHT,
U3MEpEHHE) U UX POJIb B MO3HAHUN IPUPOJIBI.

Yuawuiica nonyuum eozmorcnocms nayuumaoca:

- cobmoaate npaBuia paboTbl B KaOMHETE XHWMHUHU, C JJAOOpPAaTOpHBIM O0OpYAOBAaHHEM H
XUMHUYECKHMHU PEaKTUBAMU;

- IPOBOAUTE XUMHNYCCKHUEC OIIBIThI U OSKCIICPUMCHTEI U OOBICHSITH UX PE3YIBTATHI,

- yMeTh OLICHMBATh IIOBE/IEHHE YEJOBEKa C TOYKU 3PEHUS XUMHUYECKOW Oe30MacHOCTH I0
OTHOLIECHUIO K YEJIOBEKY U IPUPOJIE;

- CTOJIb30BaTh 3HAHUS XUMHUHU ITPU COOITIOJICHUH MTPABUI UCIIOJIB30BAaHUS OBITOBBIX XMMUYECKHX
IpernapaTos;

- pa3InyaTh onacHble U Oe30IaCHbBIC BELIECTBA;

- DKOJIOTUYECKU TPaMOTHOMY ITOBECHUIO B OKPY>KaloIeil cpese;

- OLICHUBATh BIUSHUE XUMUYECKOTO 3arpsI3HEHHS OKPY’KaIOIIel Cpeibl Ha OPraHu3M YeJIOBeKa;

- KPUTHYCCKU OLICHUBATH I/IH(i)OpMaHI/II/I 0 BCIIECTBaX, UCIIOJIb3YEMBIX B 6I)ITy.

2. CogepxaHne Kypca BHEYPOUHOM 1eAITEJIbHOCTH

Tema 1. Baxkneiilmme XuMuuecKue MOHSITHS M 3aKOHBI (8 YacoB)

Atom. Xumnueckuit anemeHT. M3otonsl. [IpocThie U coKHbIE BEeLeCTBa.

3aKOH COXPAaHEHHs MacChl BEILIECTB, 3aKOH COXPAHEHMs M MPEBpAIllEHUs DSHEPIUM IIpU
XUMHYECKMX peaKkIUsiX, 3aKOH IIOCTOSHCTBA COCTaBa. BeliectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

ATomHBIE opOuTamu, s-, p-, d-, f-amexTpoHbl. OCOOCHHOCTH pa3MENIeHUs SJIEKTPOHOB IO
opOHUTANIM B aTOMax MalbIX U OOJBUIMX MEPUOAOB. DHEPreTUYECKHE YPOBHH, MOAYPOBHHU.
CBs13b IEPUOANYECKOTO 3aKOHA U NMEPUOJINYECKON CUCTEMBI XUMUYECKUX DJIEMEHTOB C TEOPHEN
CTPOEHHUSI ATOMOB.



BaneHTHOCTD M BaJleHTHBIE BO3MOYKHOCTH aTOMOB. [lepuoauueckoe U3BMEHEHHE BaJEHTHOCTH U
pa3sMepoB aTOMOB.

Pacuernnic 3amauu. BerumciieHne Macchbl, 00beMa WM KOJHWYECTBA BEIICCTBA 110 M3BECTHOM
Macce, 00bEeMYy WJIM KOJIMYECTBY BEIIECTBA OJIHOIO W3 BCTYNUBIIUX B PEAKIUIO WU
MOJYYMBIIMXCS B PE3YJbTATE PEAKLIMH BELLECTB.

Tema 2. CtpoeHnue BemecTBa (4 yaca)

XuMudeckas CBsi3b. BUIIbI 1 MEXaHU3MBI 00pa30BaHUS XUMUYECKOHN CBSI3U.

Tumbel KPUCTALIUYECKUX PEIIETOK W CBOMCTBA BemlecTB. [IpruMHBI MHOTOOOpa3usi BEIICCTB:
M30MEPUSL, TOMOJIOT S, aJUIOTPOITHS], H30TONUA.

HemoHcTpanimu.  Mojenu  MOHHBIX, AaTOMHBIX,  MOJIEKYJAPHBIX M  METAUIMYECKUX
KPUCTALTMYECKHX pemeTok. Ddext Turnans. Moaenn MOJIEKy U30MEPOB, TOMOJIOTOB.

Pacuernpie 3amaun. Beraucnenne Macchl (KOJUYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIIUU,
€CJIM JUIsl €r0 MOJyYEHHUs JIaH pacTBOP C ONPEAEICHHOM MacCOBOM J10JIe HCXOIHOTO BEIIECTBA.
Tema 3. Xumuueckue peakuuu (8 yacos)

Knaccudukanuss XaMUUECKHX peakIfii B HEOPraHMYECKOW M OPTaHMYECKOW XUMUHU.

CKOpOCTh pEakiuyu, €€ 3aBHUCHMOCTh OT Pa3IMYHBIX (PAaKTOPOB. 3aKOH JCUCTBYIOIIMX Macc.
OHeprus aktuBanuu. Kartanmm3 u  katanmmzaTopbl. OOpaTUMOCTh  peakiui. XHUMHUYECKOe
paBHoBecue. CMelieHHe paBHOBECUS MOJ JCHCTBHEM pa3iIMuHbBIX (akTopoB. [IpunHuummn
Jlelllatenwe. ITpon3BOACTBO CEpHOI KUCIOTHI KOHTAKTHBIM CITOCOOOM.

JeMoHCcTpauuu. 3aBUCUMOCTh CKOPOCTHM PpEAKIUU OT KOHIEHTPALMM U TEMIEPATYPBHI.
Paznoxxenue nepokcuia BOIOpoAa B IPUCYTCTBUM KaTanu3zaropa. OnpeneneHue cpeibl pacTBopa
C IOMOILbIO YHUBEPCAILHOI'O MHUKATOPA.

JlaGopaTtopubie omnbIThl. [IpoBeneHne peakiuii HOHHOTO OOMEHa NIl XapaKTePUCTUKU CBOMCTB
3JIEKTPOJIUTOB.

[TpakTnueckas pabota. BiusHue pa3nuyuHbIx (akTOpOB Ha CKOPOCTh XMMHUECKOHN peakluu.
PacueTHble 3aaun. Beluncnenue macchbl (KOJMYeCTBa BEIIECTBA, 00beMa) MPOAYKTa peakiuH,
€CJIM U3BECTHA MAcca HCXOJHOTO BEIIECTBA, COAEPKAIIETO OIIPEACIICHHYIO JIOJII0 IPUMECEH.
Tema 4.PacTBopsbI (12 yacos)

Hucnepcubie cucrembl. cTuHHBIE pacTBOpbl. CrOCcOOBI BbIpaXXE€HUS! KOHLEHTPALUK PacTBOPOB:
MaccoBasl J10JI1 PAaCTBOPEHHOI'O BEIECTBA, MOJSAPHAs KOHLEHTpauus. KomtonaHele pacTBOpBHI.
305u, Teu.

OnexTponuTnueckas auccouuanus. CuiabHble M ciadble 3JIeKTpoauThl. KHCIOTHO-OCHOBHBIE
B3auMOJieicTBUs B pacTBopax. Cpena BOJHBIX pacTBOPOB: KHCIas, HEHTpajbHAas, IIETOYHAs.
Honnoe npousBeaenue Bojsl. Bogopoanslil nokasatens (pH) pactBopa.

I'maponns opraHu4eCKuX U HEOPraHUYECKUX COCIUHEHUN.

[TpakTnyeckas pabora. [IpuroroieHnue pacTBopa ¢ 3alaHHON MOJISIPHON KOHILIEHTpaIen

Tema 5.9j1eKTpoxumMmmnyeckue peakuuu (6 yaca)

XVWMHUYECKUE HCTOUYHUKU TOKA. Ps cTaHIapTHBIX 3JIEKTPOAHBIX MOTEHIUAIOB. DJIEKTPOJIU3
pacTBOpoOB U paciiaBoB. [loHsaTHe 0 kKoppo3uun MeTamioB. CriocoObl 3alIUTHl OT KOPPO3HUH.

Tema 6. Metaubl (10 yacos)

[Tonoxxenne METaIoB B MEPUOJAMYECKON CHCTEME XMMHUYECKUX 3JIeMEeHTOB. OOIIre CBOMCTBA
METAJUIOB. DJEKTPOXUMHUECKUH psij HamnpspkeHuil MetayuioB. OOmme crnocoObl MONyYeHHS
METaJIOB.

O0630p MeTauloB TJIaBHBIX MOArpynn (A-Tpymi) TMEepUOAUYECKOH CHUCTEMbl XHUMHYECKHX
AJIEMEHTOB.

O0630p MetayuioB TiaBHBIX mnoxarpynmn (b-rpynm) nepuonudeckoil cUCTEMbl XUMHUYECKHX
3JIEMEHTOB (Melb, IINHK, TUTAH, XPOM, JK€JI€30, HUKEIb, IJIATHHA).

CmuiaBbl METaJIOB.

OKcuabl ¥ TUAPOKCHIBI METAIIIIOB.


http://www.pandia.ru/text/category/organicheskaya_hiimya/
http://pandia.ru/text/category/aktivatciya/
http://www.pandia.ru/text/category/vodorod/

JemoncTpanuu. O3HaKOMIIEHHE C 00pa3llaMl METAJUIOB U UX COeOuHEHMI. B3ammopelicTBue
HIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJUIOB ¢ BOAOM. B3auMonelicTBue Menu ¢ KUCIOPOIAOM U
cepoil. Dnektponu3 pactBopa xyopuaa Meau (I1). OneITel O KOPPO3UK METAILIOB U 3aLUTE OT
Hee.

JlaboparopHble omnbIThl.B3anMozelicTBUe LIMHKA U JK€jl€3a C pacTBOpPaMU KHUCIOT U LIEJIOYEH.
3HaKOMCTBO C 00pa3liaMHi METAJIJIOB M MX pyJaMu (paboTa ¢ KOJUISKITUSIMU).

Pacuernble 3amaun.PacdyeTsl O XMMHYECKMM YpaBHEHMSIM, CBSI3aHHBIE C MacCOBOW J0iei
BBIXO/Ia MPOJYKTa PEakluu OT TEOPETUUECKH BOZMOKHOIO

[IpakTuyeckas pabdora. Pemenne sKkCriepuMeHTAIBHBIX 3a/1a4 110 TeMe «MeTa.

Tema 7. Hemerasuinl (10 yacoB)

O630p cBoiicTB HemeTawoB. OKHUCIUTETbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA  THUIIMYHBIX
HemeTayuioB. OKCUABI HEMETaNIOB U KHUCIOPOAOCOJEpXKalue KHUCIOThl. BomopoaHbie
COEJIMHEHUS HEMETAJLIOB.

Hemoncrpannu.O6pasisl HemeTaioB. O6pa3ibl OKCHI0B HEMETAIIOB M KUCIOPOICOAEPIKAIINX
kuciotT. ['openue cepsl, pocdopa, xene3a, MarHust B KUCIOPOJIE.

JlaboparopHble OMBITHI. 3HAKOMCTBO C OOpa3llaMM HEMETaUIOB U HUX MPUPOTHBIMU
coerHEeHUsIMH (paboTa ¢ KOJUIeKIUsIMH). Pacrio3HaBanue XJI0pua0B, Cyinb(paTroB, KapOOHATOB.
['eHeTnyeckas CBSI3b HEOPTAHUUECKUX M OPTaHUUYECKHUX BEIIECTB.

[TpakTrdeckas pabota. Pemenune skciepuMeHTaIBHBIX 33114 110 TeMe «Hemeramibny.

Tema 8. XuMus u ku3Hb. (6 4.)

XyuMUsg B HPOMBIIUIEHHOCTH.  [IpMHLMIIBI XUMHUYECKOTO  IPOU3BOACTBA.  XUMHKO-
TEXHOJIOTUYECKHE MPHUHIIUIBI MPOMBIILIEHHOTO MOJyuYeHus: MeTauioB. [Iponu3BoaCcTBO uyryHa.
[TpousBoACTBO cTamu.

XuMus B ObITYy. XUMHUYECKasi IPOMBIIUIEHHOCTh U OKPYKAIOIIast cpe/ia.

Tema 9. Pemienne 1eMoHCTpauMOHHbIX BapuanTos EI'D

Pemmenue 3ananuii neMoHCTpanmoHHbIX BapuaHToB EI'D pasnbix jet. Pa30op TpyAaHbIX BOIIPOCOB
1, 2 yacTu neMOHCTpalMOHHBIX MaTepuaioB EI'D pa3HbIX JeT.

3.TemaTn4ueckoe NJIAHNPOBAHHUE

Ne pa3aciia HanmenoBanue pa3aciioB u VYueOHbIe TCOPCTI/I‘ICCKaH HpaKTI/I‘ICCKaﬂ
n TEM TEM YqacChl qacCTb qacCTb

Baxueiinme xuMuueckue
1 8 2 6

IIOHSATHUS U 3aKOHBI

2 Crpoenue BemecTna 2 2
3 XUMHUYECKUE PEAKITIH 8 2 6
4 PactBops! 12 4 8
5 DJIEKTPOXUMHUECKUE peakiuu |6 3 3
6 Merannbl 10 8 2
7 HewmeTramisr 10 8 2
8 XUMHS ¥ )KU3Hb 6 6

9 Pemienne 7eMOHCTpalMOHHBIX 4 4

BapuaHToB EI'D

Hroro: 68 35 33
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